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(54) LAMINATED CERAMIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated ceramic capacitor on 
which the sound generated by a piezoelectric phenomenon can be 
attenuated. 

SOLUTION: By forming an external terminal electrode, on both ends of an 
element assembly 13 and by providing a metal terminal 15 which is 
conductively connected to the internal electrode, a gap of a prescribed 
length Is formed between a circuit substrate and the surface of the 
element assembly 13, by protruding the metal terminal 15 from the bottom 
face of the element assembly 13. Consequently, since a gap can be 
formed between the circuit substrate and the element surface, the 
vibration of the center part of the element 1 3 where amplitude becomes 
largest, is emanated to space by air in the gap, when vibration is 
generated on the element 13 through the piezoelectric effect, and the 
vibration of the element is not transmitted directly to the circuit 
substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the stacked type ceramic condenser characterized by making the configuration in which it is the stacked 
type ceramic condenser which is equipped with the following and mounted in the circuit board, and the aforementioned 
extemal terminal electrode forms the gap of predetermined length between the element assembly sides where the 
circuit board and this circuit board coxmter at least. The element assembly of the rectangular parallelepiped 
configuration which comes by tums to carry out the laminating of the dielectric layer which consists of a dielectric 
ceramic, and the intemal-electrode layer The extemal terminal electrode of a couple which has connected by tums the 
intemal electrode formed in this intemal-electrode layer in the both ends of this element assembly in parallel 
[Claim 2] The aforementioned extemal terminal electrode is a stacked type ceramic condenser according to claim 1 
characterized by consisting of a metal terminal of a configuration with which the opposed face side edge section with 
the aforementioned substrate was bent by the abbreviation configuration for U characters at the center-section side of 
the element assembly, applying to the substrate opposed face of the aforementioned element assembly fi-om the inside 
of the U character configuration portion of this metal terminal, and filling up with oscillating shock absorbing material. 

[Claim 3] The stacked type ceramic condenser according to claim 2 characterized by forming the crevice between 
predetermined width of face between the clinch section nose of cam of the U character configuration portion of the 
aforementioned metal terminal, and the substrate opposed face of the aforementioned element assembly. 
[Claim 4] The stacked type ceramic condenser according to claim 1 characterized by filling up the aforementioned gap 
with oscillating shock absorbing material. 

[Claim 5] For the aforementioned dielectric ceramic, the aforementioned oscillating shock absorbing material is a 
stacked type ceramic condenser given in the claim 2 or any of 4 they are. [ which is characterized by being the resin 
which has different density and a degree of hardness ] 



[Translation done.] 



* NOTICES * 

Japcm Patent Office is not responsibl for any 
damages caused by the use of this translation. 



Page 1 of 5 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stacked type ceramic condenser which can 
reduce the generating sound by the piezoelectric phenomena. 

[0002] 

[Description of the Prior Art] Conventionally, in the smoothing circuit in power circuits, such as a DC-DC converter, 
many Aluminium electrolytic capacitors were used as a capacitor for power supply smooth. 
[0003] However, it came to use for the electronic circuitry which needs high electrostatic capacity, such as a power 
supply smoothing circuit, for the Tantalum electrolytic capacitor from which this capacity is obtained in a small 
configuration with the electronic circuitry in recent years and the miniaturization of electronic equipment. 
[0004] On the other hand, most capacitors used for an electronic circuitry are shifting to a stacked type ceramic 
condenser with an electronic circuitry in recent years and the miniaturization of electronic equipment, and energy 
saving. 

[0005] Since a stacked type ceramic condenser is small and it excels in reliability and endurance, it spreads quickly. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if alternating voltage is impressed, impressing direct cxurent 
voltage since the ferroelectric is used as dielectric materials, a piezoelectric phenomena will arise and vibration will 
generate a stacked type ceramic condenser. What has the configuration where this vibration is large appears more 
notably. 

[0007] For this reason, in the smoothing circuit of a power circuit, since the configuration used the large stacked type 
ceramic condenser with big electrostatic capacity in many cases comparatively, vibration of this kind sometimes 
occurred plentifiiUy. 

[0008] Moreover, when the above-mentioned vibration occurs in a stacked type ceramic condenser, vibration of a 
capacitor gets across to a mounting substrate, a substrate resonates, and sound may be amplified. That is, while 
surroimding air vibrates and sound occurs by vibration of a capacitor depending on the mounting state of a capacitor, 
resonance vibration also of the substrate is carried out. For this reason, tiiere was a trouble that soxmd pressure became 
large and became jarring as an audible sound. 

[0009] The purpose of this invention is to offer the stacked type ceramic condenser which can reduce the sound 

produced by the piezoelectric phenomena in view of the above-mentioned trouble. 

[0010] 

[Means for Solving the Problem] this invention in order to attain the above-mentioned purpose in a claim 1 The 
element assembly of the rectangular parallelepiped configuration which comes by turns to carry out the laminating of 
the dielectric layer which consists of a dielectric ceramic, and the internal-electrode layer. It consists of an external 
terminal electrode of a couple which has connected by turns the intemal electrode formed in this internal-electrode 
layer in the both ends of this element assembly in parallel. It is the stacked type ceramic condenser mounted in the 
circuit board, and the aforementioned external terminal electrode proposes the stacked type ceramic condenser which is 
making the configuration which forms the gap of predetermined length between the element assembly sides where the 
circuit board and this circuit board counter at least. 

[00 11] According to this stacked type ceramic condenser, since the gap of predetermined length is formed between the 
circuit board and an opposed face of the aforementioned extemal terminal electrode, when vibration by piezoelectricity 
eflTect occurs in the aforementioned element assembly, this vibration is emitted by the air in the aforementioned gap in 
space, and the transmissibility to the aforementioned circuit board of the aforementioned element assembly vibration is 
reduced. 



Page 2 of 5 

[0012] Moreover, the stacked type ceramic condenser into which the aforementioned external terminal electrode 
consists of a metal terminal of a configuration with which the opposed face side edge section with the aforementioned 
substrate was bent by the abbreviation configuration for U characters at the center-section side of the element assembly 
in a stacked type ceramic condenser according to claim 1 , it applies to the substrate opposed face of the 
aforementioned element assembly fi-om the inside of the U character configuration portion of this metal terminal, and 
oscillating shock absorbing material is filled up with the claim 2 is proposed. 

[0013] Since according to this stacked type ceramic condenser this vibration is absorbed by the aforementioned 
oscillating shock absorbing material while being emitted by the air in the aforementioned gap in space when vibration 
by piezoelectricity effect occurs in the aforementioned element assembly, the transmissibility to the aforementioned 
circuit board of the aforementioned element assembly vibration is reduced. 

[0014] Moreover, in a claim 3, the stacked type ceramic condenser by which the crevice between predetermined width 
of face is formed between the clinch section nose of cam of the U character configuration portion of the 
aforementioned metal terminal and the substrate opposed face of the aforementioned element assembly is proposed in a 
stacked type ceramic condenser according to claim 2. 

[0015] Since according to this stacked type ceramic condenser the direct oscillating transfer at the clinch section nose 
of cam of the U character configuration portion of the aforementioned metal terminal firom an element assembly is 
prevented by the aforementioned crevice when vibration by piezoelectricity effect occurs in the aforementioned 
element assembly, the transmissibility to the aforementioned circuit board of the aforementioned element assembly 
vibration is reduced fiirther. 

[0016] Moreover, in a claim 4, the stacked type ceramic condenser with which oscillating shock absorbing material is 
filled up is proposed in the aforementioned gap in a stacked type ceramic condenser according to claim 1 . 
[0017] Since according to this stacked type ceramic condenser the gap of predetermined length is formed between the 
circuit board and an opposed face of the aforementioned external terminal electrode and it is filled up with oscillating 
shock absorbing material in this crevice, when vibration by piezoelectricity effect occurs in the aforementioned 
element assembly, this vibration is absorbed with the oscillating shock absorbing material in the aforementioned gap, 
and the transmissibility to the circuit board of the aforementioned element assembly vibration is reduced. 
[0018] Moreover, in a claim 5, the aforementioned oscillating shock absorbing material proposes the stacked type 
ceramic condenser whose aforementioned dielectric ceramic is a resin which has different density and a degree of 
hardness in a stacked type ceramic condenser given in any [ a claim 2 or ] of 4 they are. 

[0019] Since it is the resin with which the aforementioned oscillating shock absorbing material has the density fi^om 
which the aforementioned dielectric ceramic differs, and a degree of hardness according to this stacked type ceramic 
condenser, while vibration generated in the aforementioned element assembly is eflBciently absorbable, manufacture 
can also be performed easily. 
[0020] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a drawing. 
[0021] The appearance perspective diagram and drawing 2 which show a stacked type ceramic condenser [ in / the 1st 
operation gestalt of this invention / in drawing 1 ] are a side cross section. In drawing, 1 A is a stacked type ceramic 
condenser (a capacitor is only called hereafter), and consists of an element assembly 13 of the rectangular 
parallelepiped configuration which comes to carry out the laminating of a dielectric layer 1 1 and the intemal electrode 
12 by turns, and an external electrode 14 of a couple which has connected the intemal electrode in parallel by tums in 
the both ends of an element assembly 13. 

[0022] A dielectric layer 1 1 consists of a ceramic sintered compact of the shape of a rectangular sheet, and the ceramic 
sintered compact is formed fi"om the dielectric porcelain material which makes a barium titanate etc. a principal 
component. 

[0023] An intemal electrode 12 consists of a metal thin film which made the metal paste sinter, and what makes a 
principal component noble-metals material like Pd or Ag-Pd or base-metal material like nickel, for example is used as 
a metal paste. 

[0024] It applies to the end face of a couple to four sides in which an element assembly 13 counters mutually, and 
continuously, in order to be formed of the same material as an intemal electrode 12 and to receive a firont face solder 
wettability, as for the extemal electrode 14, solder plating is given. Moreover, as shown in drawing 2 , unlike the 
conventional thing, the height HI fi-om the side of the extemal electrode 14 of the portion formed in the side of an 
element assembly 13 is larger than before, and the extemal electrode 14 in this operation gestalt is set up, 
[0025] In order for this invention to acquire the target effect as height HI (the length of the gap between the circuit 
board and an element assembly side) of the extemal electrode 14 formed in this element assembly lateral portion, it is 
desirable to set it as the value of 0.1mm or more. 
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[0026] As shown in drawing 2 , when it mounts to the circuit board 2 according to capacitor 1 A which consists of the 
above-mentioned composition, between the front face of the circuit board 2, and substrate opposed face 13a of an 
element assembly 13, a gap 3 is formed of the extemal electrode 14. 

[0027] Although a piezoelectric phenomena arises and vibration occurs in an element assembly 13 when alternating 
voltage is impressed, having followed, for example, having used for power supply smoothing circuits, such as a DC- 
DC converter, and impressing direct current voltage between the extemal electrodes 14, since the ends of an element 
assembly 13 are being fixed to the circuit board 2 by the extemal electrode 14, it appears in the center section of the 
element assembly 13 notably. However, this vibration is emitted by the air in a gap 3 in space, and the transmissibility 
to the circuit board 2 of vibration of an element assembly 13 is reduced. Thereby, the resonance of the circuit board 2 
by vibration of an element assembly 13 can be prevented, and generating of audible sound like before accompanying 
vibration produced by piezoelectricity effect can be prevented. 
[0028] Next, the 2nd operation gestalt of this invention is explained. 

[0029] A decomposition perspective diagram and drawin g 5 of the appearance perspective diagram and drawing 4: 
which show stacked-type-ceramic-condenser IB [ in / the 2nd operation gestalt of this invention / in drawing 3 ] are 
side cross sections. In drawing, the same component as the 1st operation gestalt mentioned above is expressed with the 
same sign, and omits the explanation. 

[0030] one - B - a stacked type ceramic condenser (a capacitor is only called hereafter) - it is - a dielectric layer - 
1 1 - an internal electrode - 12 - alternation — a laminating - canying out - becoming -- an element assembly — 13 ~ 
an element assembly - 13 - both ends -- setting an intemal electrode - alternation ~ parallel ~ connecting - **** - 
- a couple — the exterior — an electrode — 14 ' — the exterior an electrode — 14 ~ ' ~ connecting conductively — 
having had — a metal — a terminal (extemal terminal electrode 

[0031] With the 2nd operation gestalt, the gap was formed between the circuit board and the element assembly 13 by 
forming the metal terminal 15 to the existing capacitor at the time of circuit board mounting. 

[0032] Here, extemal electrode 14* was formed as usual, and is formed of the same material as an intemal electrode 12, 
and solder plating is given in order to receive a front face solder wettability. 

[0033] Moreover, the metal terminal 15 consists of a piece of copper which has width of face equivalent to for 
example, capacitor IB, the end section 15a is bent by the abbreviation configuration for L characters, and other end 
15b is bent by the abbreviation configuration for U characters at the center-section side of the element assembly 13. 
This metal terminal 15 is connected conductively to extemal electrode 14' formed on the ends side of an element 
assembly 13, and the outskirts of it using the elevated-temperature solder 16. Here, the melting point of this elevated- 
temperature solder is higher than the melting point of the solder used in case capacitor IB is mounted in the circuit 
board. 

[0034] Thereby, although end section 15a of the metal terminal 15 will be in the state where it stuck to the edge and 
end face of an element assembly 13, other end 15b will be in the state where the portion bent by the U character 
configuration projected from the side of an element assembly 13. In order for this invention to acquire the target effect 
as length LI (the length of the gap between the circuit board and an element assembly side) for this lobe, it is desirable 
to set it as the value of 0.1mm or more. 

[0035] According to capacitor IB which consists of the above-mentioned composition, as shown in drawing 6 and 
drawin g 7 , when it moimts to the circuit board 2, in contact with the land 21 of the circuit board 2, the metal terminal 
15 is connected conductively to a land 21 for other end 15b of the metal terminal 15 by soldering or solder bonding. 
Thereby, between the front face of the circuit board 2, and substrate opposed face 13a of an element assembly 13, a 
gap 3 is formed of other end 1 5b of the metal terminal 1 5. 

[0036] Although a piezoelectric phenomena arises and vibration occurs in an element assembly 13 when alternating 
voltage is impressed, having followed, for example, having used for power supply smoothing circuits, such as a DC- 
DC converter, and impressing direct current voltage between the metal terminals 15 of a couple, since the ends of an 
element assembly 13 are being fixed to the circuit board 2 with the metal terminal 15, it appears in the center section of 
the element assembly 13 notably. However, this vibration is emitted by the air in a gap 3 in space, and the 
transmissibility to the circuit board 2 of vibration of an element assembly 13 is reduced. Thereby, the resonance of the 
circuit board 2 by vibration of an element assembly 13 can be prevented, and generating of audible sound like before 
accompanying vibration produced by piezoelectricity effect can be prevented. 
[0037] Next, the 3rd operation gestalt of this invention is explained. 

[0038] The appearance perspective diagram and drawing 9 which show stacked-type-ceramic-condenser IC [ in / the 
3rd operation gestalt / in drawin g 8 ] are the side cross section. In drawing, the same component as the 2nd operation 
gestalt mentioned above is expressed with the same sign, and omits the explanation. Moreover, the difference between 
the 2nd operation gestalt and tfie 3rd operation gestalt is to have filled up liie resin 17 with the 3rd operation gestalt 
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into the portion surrounded by the inside of the U character configuration section formed in other end 15b of the metal 
terminal 15, and the front face of an element assembly 13 as oscillating shock absorbing material. 
[0039] It is silicon resin and this resin 17 has the density and the degree of hardness which are different in the ceramic 
sintered compact and the metal terminal 15 which form an element assembly 13. 

[0040] By being filled up with the resin 17 which has the density and the degree of hardness which are different in the 
ceramic sintered compact and the metal terminal 15 which form an element assembly 13 in other end 15b of the metal 
terminal 15 Since this vibration is absorbed by the resin 17 with which the U character configuration portion of the 
metal terminal 1 5 is filled up while being emitted by the air in a gap 3 in space when vibration by piezoelectricity 
effect occurs in an element assembly 13, the transmissibility to the circuit board 2 of element assembly vibration can 
be reduced fiirther. 

[0041] Next, the 4th operation gestalt of this invention is explained. 

[0042] Drawing 10 is the side cross section showing stacked-type-ceramic-condenser ID in the 4th operation gestalt. In 
drawing, the same component as the 3rd operation gestalt mentioned above is expressed with the same sign, and omits 
the explanation. Moreover, the difference between the 3rd operation gestalt and tiie 4th operation gestalt is a point that 
the crevice 18 is formed between 15d of edges of piece of clinch 15c of the U character configuration section and the 
element assemblies 13 which were formed in other end 15b of the metal teraiinal 15 with the 4tii operation gestalt. 
That is, 15d of edges of piece of clinch 15c of the U character configuration section of the metal terminal 15 does not 
touch an element assembly 13. 

[0043] Thereby, vibration of an element assembly 13 is not directly transmitted to piece of clinch 15c of the metal 
terminal 15. In the 3rd above-mentioned operation gestalt, vibration of the element assembly 13 in the contact section 
of 15d of edges of piece of clinch 15c of the metal terminal 15 is a little larger than the vibration in an end face. 
Therefore, the transmissibility to the circuit board 2 of element assembly vibration can be fiirther reduced by forming a 
crevice 18 among piece of clinch 15c of an element assembly 13 and the metal terminal 15. 
[0044] Next, the 5th operation gestalt of this invention is explained. 

[0045] The appearance perspective diagram and drawing 12 which show stacked-type-ceramic-condenser IE [ in / the 
5th operation gestalt / in drawing 1 1 ] are the side cross section. In drawing, the same component as the 2nd operation 
gestalt mentioned above is expressed with the same sign, and omits the explanation, moreover, the difference between 
the 2nd operation gestalt and the 5th operation gestalt - the side of an element assembly 13 - a protrusion ~ when 
capacitor IE is mounted in the circuit board 2 between other end 15b of the metal terminal 15 the bottom, it is in 
having filled up with the resin 19 the gap 3 formed between the front face of the circuit board 2, and substrate opposed 
face 13a of an element assembly 13 as oscillating shock absorbing material This resin 19 is silicon resin like the above- 
mentioned resin 17, and has the density and the degree of hardness which are different in the ceramic sintered compact 
and the metal terminal 15 which form an element assembly 13. 

[0046] Thus, since the vibration in the center section of the element assembly 13 in which an amplitude becomes large 
most is absorbed with a resin 19 when vibration by piezoelectricity effect occurs in an element assembly 13 by having 
been filled up with the resin 19 as oscillating shock absorbing material in the gap 3 formed between the circuit board 2 
and an opposed face with the metal terminal 1 5, the transmissibility to the circuit board 2 of element assembly 
vibration is reduced. Thereby, the resonance of the circuit board 2 by vibration of an element assembly 13 can be 
prevented, and generating of audible sound like before accompanying vibration produced by piezoelectricity effect can 
be prevented. 

[0047] In addition, the 1st or 5th operation gestalt is an example, and this invention is not limited to these. 
[0048] 

[Effect of the Invention] As explained above, when vibration by piezoelectricity effect occurs in an element assembly, 
since it is emitted by the air in the gap formed between the circuit board and the opposed face of the extemal terminal 
electrode in space and the transmissibility to the aforementioned circuit board of tfie aforementioned element assembly 
vibration is reduced, according to the claim 1 of this invention, this vibration can prevent the resonance of the substrate 
by the aforementioned vibration. Thereby, generating of audible sound like before accompanying the aforementioned 
element assembly vibration by piezoelectricity effect can be prevented. 

[0049] moreover - according to a claim 2 or 3 - the above-mentioned effect - in addition, since this vibration is 
absorbed by the oscillating shock absorbing material with which the substrate opposed face of the aforementioned 
element assembly is filled up from the inside of the U typefaces-like portion of a metal terminal, covering while being 
emitted by the air in the aforementioned gap in space when vibration by piezoelectricity effect occurs in the 
aforementioned element assembly, the transmissibility to the circuit board of the aforementioned element assembly 
vibration can be reduced fiirther 

[0050] Moreover, according to the claim 3, since direct oscillating transfer at the cUnch section nose of cam of the U 



Page 5 of 5 



character configuration portion of the aforementioned metal terminal is prevented from the aforementioned element 
assembly by the crevice in addition to the above-mentioned effect, the transmissibility to the circuit board of the 
aforementioned element assembly vibration can be reduced further. 

[0051] Moreover, since according to the claim 4 this vibration is absorbed with the oscillating shock absorbing 
material with which it filled up in the gap formed between the circuit board and the opposed face of the external 
terminal electrode and the transmissibility to the aforementioned circuit board of the aforementioned element assembly 
vibration is reduced when vibration by piezoelectricity effect occurs in an element assembly, the resonance of the 
substrate by the aforementioned vibration can be prevented. Thereby, generating of audible sound like before 
accompanying the aforementioned element assembly vibration by piezoelectricity effect can be prevented. 
[0052] Moreover, since the dielectric ceramic in which the aforementioned oscillating shock absorbing material forms 
the aforementioned element assembly in addition to the above-mentioned effect is a resin which has different density 
and a degree of hardness according to the claim 5, while vibration generated in the aforementioned element assembly is 
efficiently absorbable, manufacture can also be performed easily. 



[Translation done.] 
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1 1 tmrnmrn i 2 t^^mzmmLxu^m.yji$-m^ 

S(CM?'JIC^^L.TV^-5-*f©^1-S|5«Sl 4 t-A^<E>mfiSL 
[0 0 2 2] Sim® 1 Itt. mm(D'>-hVi(D±^S. 

[0 0 2 3] i*iia5ms 1 2 h 

^SSfW[75^?>?5:»3. ^M'^-T^ hibT«> '0iiJx«Pd 

[0 0 2 4] nSPffiffi 1 4 1 3 (7>SViJC^[6)-r 

^— *fWiffi®75^e.4:P(73ffiiJffifC*^ttxa^*bX, t^gPft 
Si 2 t|5H^O*^!^lcJ;0J^fi£$n, «®lc«ij£Baiin 
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0 2(C^-rct^fC. *ll)5gff^ffi.tC*3lt^^g|5«® 1 4« 
fie*OfcC9tS7iO, 1 3©#MlCifg^$n;tgP^ 
O^I-gPMfii 1 4 OffliJK*^ ODiSS H 1 75t^¥3|5J; fj ^-^z^ 

<i$^$nxt/i^, 

[0 0 2 5] ;iOsS#:ffliJffia5(CjgflK$n7t:J^gil«111 4 
LX«. *%IB7&«@e<)<J:r-S)^*?&f#-5fc«)«C«0. 1 
10 [0 0 2 6] ijffai©fll^J;0^£^3>x>-y-l AlcJ;n 

tf. S2{cs^-rj:5;c, i5issa« 2 ^^sb Acinic, 

Uli&SS 2 co«B <h 1 3 OSIS^flBiffl 1 3 a i <7)ra 

[0 0 2 7]^^oX. ^!)xtt'DC-DCn>y\'— 

«as¥»i3i^fcffli.ixngpw 1 AWi\zmMn&^mvi 

^■(^l 3(cSI!j;5^'5£*-rs*^*. \ 3 c7)M*S«^1-aP« 
ffil 4(c:i:c.X[Hlg&S1S2(CH^$tXXl'i-5CDX. 

1 3«4'*a5fcra^lcJan-5o b^^L, Clco^I!)ttFBl|5i 
20 3|*3W^^lCj;oX^WIc5!ffl($n. m«:i 3©«f!i0 

iHigsa«2'\®ea^75^*<gM$n^, 

1 3cotga{Cck-&lHlS§a«2C7)^n|^R^ihTSCi;5^'T 

EE«XimicJ:-pX:^b^tSIfilcf#ptJ£*©J;^;itpr 

[0 0 2 8] JfetC. *56W©m2®||*g?g^<£:ltte8-r 
■5, 

[0 0 2 9] S3tt, ifmm^2(r>uiimmzii.\'t^ 

0 5«ffiiMW®0X-fe.S>. HictJViX. 

0 X« b ^ ©itt M **BS-r -5 . 

[0 0 3 0] 1 Bfi»)l-fe^5 .yi'3>5^>-y- (iUT, 

2 iS:52SlC««bXfi-5*#:i 3 1 3 
gPt:teliXI*3g|5«ffi*32S«CM^JtC^^bXI/sS— 

^unm\A' ^i-si5«sii4' ic^«j*ii^$nfc^ 

WgPiS^^ttffi) 1 5<i:;5^e>#l^$nxi.i-5o 
[0 0 3 1] ^2®|IM?^,^X«. K#®n>x>-y-{c 
*fbX^ji^^l 5<£^tj-:5:i<!:{CJ;0. EKa^ll^ 

[0 0 3 2] dcix. ^^mM\A' \-m.%t.mmz^ 
^^'M^nxvi-s, 

[0 0 3 3] ^mSSTl 5J±. 0tJA«r]>5^>+>- 

1 Bi:R^©ti€rWr^ffiM-A^^?5:0. ^O— 5 

50 ^flliffl^ 1 5 \tmW 1 3 ©iiS^ffiSI/-?-©^j2Ucj^fi£;^ 



5 

[0 0 3 4] cinjcj; 0 , ^mm=f 1 5 ©-^^ 1 5 a 

Ll (ll!SS«<h^«:®t(©W©ra^rofi$) tUT 

«. *%BJ*^*e6<)<i:T^^!)ll^#-5fc*{C«0. 1mm 

[0 0 3 5] tim<omis:^ofs.^=i>'T>-*)- 1 B\z^n 

h* 2 1 IC^^LT^«^^ 1 5 h* 2 1 JC^Ba^ttt 

iD, @S&»«2CD«M<i:*(*l 3WS«*frS]® 1 3 a 
tcofl^t'ti, ^m^=Fl 5<ommi 5b{CJ;oTPJi^ 
3^^'J^^K^n^. 

[0 0 3 6] tJ^oT, '(?iJ;^aDC-DC=l>/\*— ^'^CD 

^fllSg^l 5lCj;oTllil&a«2tr@^$nTViS® 

SlllJm»3f*3©^»:(Cj;oT^ffltcM«($n, ^#:13 
<75Sl!)©|HlSSS«2'\©ea*/6^*{i:M$n^. cnicj; 
0. 3©S«jtrJ;*lHlii&a«2©«i»^|55jfr^ 

[0 0 3 7] *%Bj©^3(©SlMJ^te*Ui§fl-r 
-5. 

[ 0 0 3 8 ] 0 8 «IS 3 ©j?SgJg^.lCi3lt^«Jl-t ^ 5 

m-mimm±^~n^ * o t« L-e-oiftgs &#i&-r 

tt. M 3 (Dmmj^mx'\t.^m^=?- 1 5 ©{t^sssp 1 5 b tc 
mi^^ntzV¥m^u<Dnm'Bi.xsmwi 3®«stcffls 

[0 0 3 9] ClcomSil 7«, ^J^«->'Jn><i*BgTfe 
[0 0 4 0] ^MSS^ 1 5 ©teSgP 1 5 b IC, 1 3 

-5^aRc;8!«$*-r-5«l!i 1 7 *^«-r-5 t * 

0, 3»CJE«S4*lCJ;*«l(i75<%*Lfc«^fC, 
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1 7{r®iR$n-S©-e. m#:lSW)©lEl?&S«2^©eji 

[0 0 4 1] 'Alz. :$.mm<D^4 0)mmmm^m.mr 
[0 0 4 2] 0 1 0 4 ©i^jsgj^flitctjtt * we-t ^ 
L^T. ff^a>bfc^3©|li!i£^,^il^-fllfi)tgf!^^•tt|5l-^^ 

10 «^psg^ 1 5©ffi^g|5i 5 h\zm!S.-^ntz\j^m^u 

©iffOMbM-l 5 cWSgl 5 diSfrl 3 t<Dfi[\zmm 

U^J^t^g|5©STl3jgbM-l 5 c©SSl 5 d«m#:i Z\Z 

[0 0 4 3] CtltCckO, 1 3 ©Jg»i*s^SSST 1 
5©ST0jgbM-i 5 clciSJ^ejS^ti^eit^&^i^tn flij 
5B©^3©||]!ilJg^(C*5l.iT, ^JS^Tl 5©ST0jgL 

M- 1 5 c ©^ 1 5 d oy^mmziin^mv^ 1 3 ©^iftts 

20 t^JSSg^l 5©Sff0igUM-l 5 cmtCBgPBll 8*?^fi£ 

[0 0 4 4] ;*c{c. ^mM(D^5<Dnmmmt:m.mT 

[0 0 4 5] 01 ltt^5©*j!jg®ffi{C*5tt^««-t^ 
5 -y a >-x >-y- 1 E *S5:-r^1-S#4ffi0. 012 (S-^© 
ffl'J®Kffi0T-$)-&, 0lC43tiT. Bfri2filx;t^2©||J6J^ 
ll-«^8P5i-«|^-tgF^$: L-^©3tt?BSr# 
BS-r^, ^fe, ^2©|?J£j^^<i:^5©^i^Jgffi.t©ffi 
30 1 3 ©ffiMi D feg^tB b;^c^S3S^ 1 5 © 

^feSgpiSbW. fip-fen>5^>-y-i E4[ili^*«2lC|| 
^Ufct^fC. lHlg&»«2©^®i:^#:l 3©SS*HrJ 

® 1 3 a t(Dm\zmfi^-^n^mf$. 3 izmmmmutLx 
mmi 9>^^mi^rz:itiz$,^. ^©miigi9«. mm 

(Dmm 1 7 tramtC^aJAtt'v u 3 >^»sgT•$. 0 , 1 
3*JgB)t-r-5-ir75yi^«!iiS#StX^a«^^l 5 t\tm 

[0 0 4 6] Cl©J;-5tC^JS!^^ 1 5ICj;^T(ElSS«« 

2 i*H6]ffit©iafCj^^i)c$n-5fe^^ 3 rttCSKiSafWt 
40 Lxmm 1 9 ?£3i£J«Ufc t IC J: 0 . m^*: l 3 tCBE«Ji 

3 o)fp^mzinf^mmf)mm 1 gjCctoxKiRs 

tlS©T, 5g{*:ffi!i!i©li]|^S«2's©e3i^*iffiM$n 
c:n»cj:D, ^^l 3©tgi(i»cJ:«IlBSS«2©^^ 

»C#5t^5fe©ct-5fiBjI^$©5!^*l»±-r-2) d tA^'T^ 

[0 0 4 7] ffti. mi nmm 5 ©siMj^ggtt-^ajT?* 

50 [0 0 4 8] 
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mmmm\zj:^m^<D^m^m±-r^^t-fy^-^^ 
^. ^ncj;D. EE.m.mm\z^^mmmi^mm\zw^om. 

[0 0 4 91 m^m2x\t3\z^nit. ±m<Dn 

«^»c, mmmimmmm\H(D^^iz^-:>x^m\z^m. 

e. tcffiM-r ^ ;i t T ^ -5 . 

[0 0 5 0] ^/t, f»dt^3icj;n«. ±m(Dmmzm 

[0 0 5 1] W*3S4tCJ;ntf. ^^tcffi*?;^:^ 

m-^ntcm.mmmmz^^xfSkiR^n, m^mi^mmo) 

mm^m ic =t s Hu ia^#sft 5 ^ Tic nu^^ 

[0 0 5 2] ^fc, mmmsiz^m^. ±m<D$j]M\zim 
XX. mw.mw]mmuf}mmm^^mis.-r^mm.^-^y 
z y if t\t.^t£^^mtmm^m-r^mmx'&^rcii>. 
mmmmz?^^r^mw]^mm^<miRx^^iimz, 



[01] :^¥^BM<Dmio:)mm.Mm\zii»^mm-t^s.y 
[0 2] ^^m<Dmi(DmmMm\zii\,ir^mm±.^^y 
[0 3] ^^mom2(Dmmmm\zn»?>mm±^s.'y 

[04] *56?g®m2ro||M?^Sitc*3tt?.«Hi-lr^5-:/ 
10 [0 5] *%?go|g2cDS|]|gj^^{ci3itS«@-lr7 5<y 
[0 6] 2|s:%§g©^2©SIJ6JB^;c*3lt5«®-fe7 5<y 

i7 n >-7^>-y-©iEii»»«'^o^st^fig*s^-ri^«0 

[0 7] *:%BJ<^^2«||]!igf^^(C*5tt^«»-fe^5 
n >7">-y-cD(lli^aa'\cD^SttffiS:S^T#MWS0 
[08] 3f!:%0J©^3<O||MJ^®lC43tt5«M-tr75y 

[0 9] *5^BJ0^3W^]!igJ^,^(C*5WS®H-fe5 5«y 

20 [01 0] 2|s:%|^©^4(0^]!iSJ^gg{C*5(t-5«)l-fe^5 

[011] ^mM(^fH5(Dmmmmizion^mmiry5. 
[012] ^^m<Dm5<ommmm\zi5n^mm't7s. 

[W^^CDlftHJ] 

1 A~l E-«a-fe5'5<>^a>5='>+h, 11-l^m^*: 
m. 12-rtS|5«ffi, 13-^#:> 14. 14* -ifym 

It®. 1 5-#«^^^ . 1 6-;«ia* 

30 ffl. 17-1t)3g (MffiligafW . 18-lftW. 19-m 

m mmmmw . 2-ii?&s«. 2i-7>h*. 3- 
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